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1. MacnopT $oHaa oLeHOUHbIX cpeacTs (panee — POC)

1.1. MnaHupyeMmble pe3ynbTaTbl 06y4eHUs Mo AUCUMIINHE

Kof Kof 1 HauMeHoBaHWe MHAVKATOPOB
KOMMETEeHUMN e LOCTMKEHUSA KOMMNETEeHLMN
YK-1. CnocobeH ocyuwecTtBnatb | MYK-11. OcyuwecTBngetr nouck mnHoopmaumm
MOWUCK, KPUTUYECKMN aHanu3 1 | (B TOM 4uC/le C UCMNO/b30BaHNEM LMbPOBbLIX
CcuHTE3 MHboOpPMaLMK, | TEXHONOTUIM), HEeOBbXOAMMOW ANS  PeLeHUs
NPUMEHSTb CUCTEMHbIM NOAXOZL, | MOCTaBNEHHbIX 3a4au
0N pelleHns nocTtabieHHbIx | MYK-1.2, Boinonnset aHanums,
3aJay cucTeMaTmaumio n o6obLieHmne nHbopmaLmnm
AN peleHns MNoCTaBNeHHbIX 3a4ay, B TOM
Yncne C UCNOoNb30BaAHMEM LNPPOBLIX CPEACTB
NYK-13. TlpoBoguT  OUEHKY  COBbITUN,
NPOLECCOB, Pe3y/bTaToB AEATENIbHOCTH
OIIK-3. CnocobeH aHanmsmpoBatb U | MOMK-3.3.  [pUMEHSET  MHCTPYMeHTapuin

coaepaTesnbHo O6BACHATD
npupoay 3KOHOMUYECKMX
NPOLECCOB HAa  MWUKPO- U
MaKpOYypPOBHE

35KOHOMMKO-MaTEMaTNYECKOro
MOAENIMPOBaHNS AN NOCTAHOBKM M pelleHns
TUMNOBBLIX ~ 33Ja4  BbIABAEHUS  MPUYNMHHO-
CNeACTBEHHbIX  CBA3eM U ONTMMM3ALMK
NPOLECCOB Ha Makpo- 1 MUKPO YPOBHE

B pesynbraTe n3yyeHus gUCLMnIMHbI OOYHaIoWMNC SOMKEH:
3HaeT: OCHOBHble MOHATUA MaTeMaTUKKM;, MeTOoAbl PeleHus 3adady, MeTofbl cbopa, aHanmsa
06paboTKM MHPOPMaLMK
OcHoBbl aHanm3a 1 06paboTkM MHOPMALMK, OCHOBbI MAaTEMATUYECKOrO aHain3a, Heobxognmble
npu peleHnm NpodeCcCnoHabHbIX 3a4ay

YMeeT:

obpabaTbiBaTb

NoJTy4YeHHble KO/IMYEeCTBEHHbIE Pe3y/1bTaThl

MCMNOJ/1b30BaTb

MeTo/bl

TEOPETUYECKUX U MPUKIAAHBIX 33434
Bnageert. HaBblkaMu paboTbl CO CNeLManbHON MaTEMaTUYECKOW IUTEPaTypOm
MaTeMaTUYECKUMN N KONIMYECTBEHHBIMW METOAAMU PeLleHUs TUMOBbIX NPOPECCHUOHA/bHbBIX 3a4a4

1.2. CoaeprkaHne AUCLMNIHBI

SKCrNepmMeHTalibHble  OaHHble,

MaTeMaTn4eCKoro aHaamsa Wu

coaepxaTtes/ibHO

MoaenmMpoBaHmMAd ana  peweHn

n

NHTEePNPEeTUPOBaTb

e

Tema (pasgen ouCumnanHbI) Kol
N° KOMNETEHLNM
(B cooTBeTCTBUM C PI1/)
1 Tema 1 Teopus Npenenos YK-1
OlK-3

2 Tema 2. InddepeHupanbHbie ncYMcneHms

TeMma3z. IHTerpanbHoe ncuncneHme

TeMa 4. KoMnnekcHble Yymcna

Tema 5. JlInHenHas anrebpa

Tema 6. BeKTOpHaFI N aHa/InTn4eCKada reomMeTpmmn

N O o M| W

TeMa7. DyHKUUM HECKONbKUX NMEPEMEHHbIX




Kona

Tema (pa3gen aMcumMnanHbl)
pasaen ancll KOMMNEeTEeHLMN

(¢]
) (B cooTBeTCTBUM C PI1/)

8 Tema 8 lnddepeHumansHble ypaBHeHUS. Teopusa psagos

1.3. Cucrtema oueHMBaHus No AUCUMNINHE

[AucumnnarHa 13yyaeTcs B TeYeHne AByX CEMEeCTPOB
dopMa NPOMEXXYTOYHOW aTTeCTaLMM No AUCUUMIMHE — 3a4eT, dK3aMeH

LLIkana oueHkn ypoBHS CGOPMUPOBAHHOCTH
2 LLikana oLeHKn YPOBHS OCBOEHMUSA AUCLUTUIVHDI
KOMMNETEHLUNIN
-6annbHag wKana,
YpOBHEBas WKana OLEHKMN 100 6annbHas 100 6anbHas 5
N o o anbdepeHuUmMpoBaHHas
KOMMeTeHuUmnmn WwKana, % WwKana, %
oueHKa/6ann
Honoporosbii Huke 61 Huxe 61 «He 3ayTteHo»
. 61-69,9 «3a4yTeHo»
[Noporosebin 61-85, :
P 59 70-85,9 «3a4yTeHO»
MoBbilEHHbIN 86-100 86-100 «3a4yTeHo»

2. [epeyeHb oLEeHOYHbIX MaTEPUANoB 415 NPOBeAEHNs MPOMEXYTOYHOM aTTecTauum

KOHTpOMb M OUEHKa  pe3ynbTaTOB  OCBOEHWUS  AMCUMMAMHBL  OCYLLECTBNSEeTCS
npenogaBaTenemM B XofAe TEeKyWero KOHTPOAs YycneBaeMocTu (B npoluecce npoBeneHus
NPaKTUYECKMX 3aHATUIN, TECTUPOBAHMS, ONPOCOB).

B xofe npoBefeHWs MPOMEXYTOYHOM aTTecTalMu OCYLLeCTBASETCS KOHTPO/b M oueHKa
pe3yNbTaTOB OCBOEHUS KOMMNETEHLUMN.

Bonpochl 4ng nogrotoBku K 3a4eTy
YK-1. CnocobeH ocylLecTBNATb MOUCK, KPUTUYECKUI aHA/IU3 U CUHTE3 MHPOPMALLMK, NPUMEHSTH
CUCTEMHbIN NOAXOA /151 PELLEHUS NOCTAB/IEHHBIX 3a4a4

1.MHOXecTBa U 4eNCTBUS HA4 HUMMN.

2.41CNOBbIE MHOXECTBA, & - OKPECTHOCTU TOYKM.

3.0npepenerne ¢yHkumn. ObnacTtb onpeaeneHus n 061acTb 3HaYeHU GYHKLUN.
4.MmncnoBble GyHKUMM 1 CNOCOObI UX 3afaHNS.

5.OCHOBHbIE XapaKTePUCTUKN OYHKLUMN,

6.06paTHas 1 cnoxHas GyHKLMS.

7.MNocnenoBaTenbHOCTL U ee npeaen.

8.Jlornyeckme cumBonbl 3,V,!, =, <.

9.4uncno e(amevartensHbin npenen).

10.Llenas n gpobHasg 4yacTn AEUCTBUTENBHOIO YnUcna.

11.Mpegen GyHKLUMM B TOUKE.

12.04HOCTOPOHHWE NPefeENbl.

13.Mpepen GyHKLUMM NPU HEOTPAHUYEHHOM BO3PACTaHUM NEPEMEHHOMN.
14.BeckoHeyqHO 60/blne 1 6ECKOHEYHO Masble GyHKUMK. CBa3b 6.6.¢. 1 6.M.¢.
15.0CHOBHble TeopeEMbI 0 Npegenax GyHKUUN.

16.Bmnapl HeonpeaeneHHoCTeN.

17.TeopeMa 0 NPOMEXYTOYHOM GYHKLIMN.

18.TeopemMa O MOHOTOHHOW QYHKUMN,

19.3aMevatenbHble Npeaeroi.

20.MNpenen paupoHanbHOM APOodU.

21.IMpepnenbl HEKOTOPbLIX MPPALMOHANBHBIX GYHKLMN,

22 TpuroHoMeTpUuyeckmne npesenbl.




23 Mpegensi suaa lim (f(x))*™,

24.HenpepblBHOCTb GYHKUMM B TOYKE.

25.Knaccnourkaumsa Tovek paspblisa.

26.0npepenenne HenpepbiBHOM GYHKLMN HA OTPEe3Ke 1 MHTepBase.
27.CBOMCTBa HeNpPepbIBHbIX GYHKLMN:

1) TeopemMa Benepuwtpacca;

2) HenpepblBHOCTb Ha OTPE3Ke M OrPAHUYEHHOCTb GYHKLMU;
3)  Teopema bonbuaHo-Koww;
4) MeToa NONOBUHHOIO AENEHUS,

28.INpomnsBogHas GyHKUMM B TOYKE.
29.3a4a4u, NPUBOASLLME K MOHATUIO MPOU3BOLHOMN.
30.MexaHn4eCKmnin 1 reoMeTPUYECKNIA CMbIC/T MPOU3BOLHON.
31.YpaBHeHMEe KacaTelbHOW K KPUBOMW.
32.CBs3b MeXAy HEMPEPbLIBHOCTBIO N ANbdepeHLMPYEMOCTbIO GYHKUMN,
33.0OCHOBHbIE NpaBuia BbYNUCIEHUS NPOU3BOLHOM.
34.Tabnunua NPomn3BOAHbIX.
35.MpounsBoaHas CNoXxHoU GyHKLUN.
36.MapamMeTpunyeckoe 3aflaHne 1 HeaBHOE 3agaHne QyHKLUMI, X NPOU3BOAHbIE.
37 Jlorapudmmnyeckas npousBoLHas.
38.INpoun3BoAHbIE BbICLUMX MOPALKOB.
39.dunddepenuman yHkumn. MpunoxkerHune andbdepeHumana GyHKLUN B BBIMUCIEHUAX
NPUONMKEHHOTO 3HaYeHNS GYHKLMM B TOYKE.
40.0CHOBHblEe TeOPEMbI ANPPEePEHLMANBHOTO NCYUCTEHUS:
1) Teopema Pepma;
2) TeopemMa Pons;
3) Teopema JlarpaHxa;
4)MNpasunno Nlonntans.
41.9KOHOMUYECKMIN CMbIC/T MPOU3BOAHOW. DNACTUYHOCTb GYHKUMN,
42 BospacTaHue n ybbiBaHMe GyHKUMN.
43.9KCTPEMYM PYHKUMN.
44.Hanbonblwee n HaMMeHbluee 3HaYEHNS GYHKLUMM Ha OTpEe3Ke.
45.BbinyknocTb GyHKUMK. Toukm nepermnba.
46.ACUMNTOTbI rpadmka GyHKLMM.
47.06WmM NnaH nccnefoBaHmsa GyHKUMN.

OrK-3. CnocobeH aHanM3nMpoBaTh U COAEPXKATENBHO OBBACHATL NPUPOLY SKOHOMUYECKUX
NPOLECCOB HA MUKPO- 1 MaKpOYpPOBHE

48.MNepBoobpasHas GyHKLMM.

49.Tabnmua OCHOBHbIX MHTErpanos.

50.1HTerpanbl 0T GyHKUNN IMHENHOIO apryMeHTa.

51.OCHOBHbIE CBOMCTBA HEOMNPELENIEHHOIO UHTErpana.

52.MeTo[ 3aMeHbl NepeMeHHon (MeTo NOACTaHOBKM),

53./IHTerpmpoBaHue no 4acTaMm.

54./IHTerpasnbl OT GyHKLUMI, COLAEPIKALLMX KBALAPATHbBIN TPEXYNEH.

55.MpocTble apobu. BoiaeneHne uenon 4acTun B paumoHaibHOM Apobu. PasnoxeHne
NpPaBWIbHOW PaLMOHaNIbHOM APO6K Ha CYMMY MPOCTbIX APO6EN.

56.1HTerpansl OT NPOCTLIX APOHEN.

57 /IHTerpmpoBaHue paumoHasibHbIx 4poben.

58 MHTerpmpoBaHme TPUroHOMETPUYECKMX QYHKLI.

59.MHTerpmpoBaHmne nppaumoHaibHbIX GYHKUMN,

60.INoHsATUE NHTEerpanbHOW CyMMbl. [PUBAMYKEHHOE BbIYMCIEHME ONPENENIEHHOIO
NHTerpana.

61.0npeneneHne onpefeneHHoOro HTerpana.

62.CBONCTBa ONpefe/IEHHOro MHTerpana.

63.0opmMyna HbtoToHa-/lenbHuua.

64.3aMeHa NepeMeHHOMN 1 MHTErPUPOBAHKE MO YaCTaM B ONpPeLe/IeHHOM UHTerparse.



65.//Icnonb3oBaHWe onpefeneHHoOro MHTerpana Nnpu BblYMCIEHUN Naowanen.
66.MHTerpasbl ¢ 6€CKOHEYHbIMU MPOMEXKYTKAMU MHTEMPUPOBAHUS.
67 MHTerpanbl OT paspbiBHLIX GYHKUMN.
68.MHUMasa eanHMLA.
69.Anrebpanyeckas 3anmcb KOMMIEKCHOIo Y1cna.
70.COOTBETCTBME MHOXECTBA KOMIMIEKCHbBIX YNCEN TOYKAM KOOPAMHATHOM NIOCKOCTMW.
71.CNnoXXeHne, yMHOXeHWe, efleHNe KOMMIEKCHBIX Y1CenN.
72.TpuUroHoMeTpumyeckas 1 nokasatesibHas 3anMcb KOMMIEKCHOro Y1cna.

730yHKuMn ||, Rez,Imz,z,arg z, Argz, e’, Yz,2".
74.MHOrouYneHbl Ha MHOXXECTBE KOMMIEKCHbIX YMCes. PelleHne ypaBHeHNI BUaa
2,2" +2,=0,a,2° + 3,z +a, = 0 Ha MHOXKECTBE KOMM/IEKCHBIX YUCE.

Bonpochkl Ans nOAroToBKM K 3K3aMeHy
YK-1. CnocobeH ocylecTBAsTb NOUCK, KPUTUYECKUIN aHaIU3 U CUHTE3 HGOPMaLMK, NMPUMEHSTb
CUCTEMHbIV MOAXOA, AN pelleHMs NoCTaB/IeHHbIX 3a4au
1.MaTtpuupl, CNOcobbl UX 3aaHNS. PAa3MepHOCTb MaTpPULLbI.
2.Buabl matpuu,
3.0nepaumm Hag MaTpuLaMu: YMHOXEHUE Ha YNC/O; C/TIOXKEHME MaTPULL, YMHOXEHME
MaTpWuL, TPAHCMOHUPOBaHWE MaTPULb.
4.0npenennTeny MaTpuL, BTOPOro 1 TpeTbero nopsaaka.
5.PasnoxeHne onpegenntens MaTpuLbl N0 31EMEHTAM CTPOKM 1 CTON6LA.
6.CBoMCTBa onpefenuTtenen N -ro nopaaxa.
7.06paTHas MaTpuua.
8.PelueHne MaTpuyHbIX ypaBHEHUN.
9.PaHr MaTpuLbl.
10.CUCTEMBI IMHENHBIX YPaBHEHUI (C.J1Y.)
MaTpKryHas 3anncb C1.y.
Oblee peluerne cy.
COBMECTHOCTb M HECOBMECTHOCTb CJ1.Y.
11.MaTpUYHbIN METOA peLleHns Cy. (MeTog obpaTHOM MaTPULbI).
12.MeTog Kpamepa.
13.TeopemMa KpoHekepa-Kanennu.
14.CTyneHyaTble MaTpuupl.
15.9KBWMBANIEHTHbIE NPE0bPa3oBaHUS PACLIMPEHHOM MaTPULLbl CUCTEMDI.
16.MeTop Naycca.
17.04HOPOAHbIE CUCTEMDI IMHENHBIX YPABHEHUN.
18.BekTopa 1 NMHENHbIE onepaLmm Hag HUMU.,
190.BekTopHbIe NpoCcTpaHCTBa.
20.JIMHenHas 3aBMCMMOCTb U HE3aBMCKMMOCTb BEKTOPOB.
21.leneHve oTpeska B 38laHHOM OTHOLWEHUK. OnpeaeneHne KOOPAMHAT cepeanHbl
oTpeska. HaxoxaeHne KOOpAMHAT TOYKM NepecedyeHns MenaH TPeyrobHUKa.
22.CkanspHoe npousBefeHne BEKTOPOB, €ro CBOMCTBA U NMPUIOXEHWS.
23.Mpoekums BekTopa Ha BekTop. [1poeKkLma BeKTopa Ha KOOPAMHATHBIE OCH.
24.EBKNMOOBO NPOCTPAHCTBO.
25.BekTopHOE npovsBefeHme, ero CBOMUCTBA U NMPUIOKEHWS.
26.CMelaHHoe npousBefeHue, ero CBOMCTBA U NPUIOKEHNS.
27.MNpamas Ha NNOCKOCTU:
a. YpaBHEHWE NPAMON C YI/TOBbIM KOSPDULMEHTOM;
b.O6uwee ypaBHeHME NPIMOWU;
C. YpaBHEHWe NpSaMou, MPOXOAALLEN Yepes TOYKY NapannesibHO JaHHOMY BEKTOPY,
d.YpaBHeHME NpsiMOK, NPOXOAsLLEN YEPES ABE TOYKU;
€. YpaBHeHME NpsIMOM B OTPE3Kax.
28.MNpsamada Ha nnockocTU. OCHOBHble 3aZa4u:
f. Yron mexxay npsimbiMu;
g.lMapannenbHble 1 NepneHanKynsapHble NPamble;
h. PaccTosiH1e OT TOYKM 0 NPSMOW.



29.l'ThockocTb:
1.YpaBHEHMe NIOCKOCTH, NPOXOAdLWEN Yepes aHHY0 TOUKY, NepneHanKynapHO
JaHHOMY BEKTOPY;
2.06uwee ypaBHEHWE MNOCKOCTH;
3.YpaBHEHWE NNOCKOCTU, MPOXOAALLEN Yepes AaHHbIE TPU TOYKM.
30.psiMas B NPOCTpPaHCTBE:
1.MNapaMeTpuyeckoe ypaBHeHKe NpsaMon. [NpsamMas kak BeKTOP GyHKUMS;
2.KaHOHMYeCcKoe ypaBHEHWE NPSAMOU;
3.[MpsMas, npoxoasias yepes Be TOYKM,
4.MNpsamMasg, kak nepeceyeHne Byx NIoCKOCTEN.
31.Yron Mexnay nnockocTaMu. MNapannensbHble NNOCKOCTU.
32.Yron mexay npsmbeiMu. MNapannenbHble npsmble.
33.llepeceyeHmne npsMoix.
34.IepeceyeHune NpsMon 1 NIOCKOCTU.
35.epneHanKynsap K NI0CKOCTU.
36.M10oCKOCTb, NepneHAnKYA[apHaN K NPsSMON.
37.MpoeKuma TOYKM Ha MPSIMYIO.
38.INpoeKuMa TOYKM Ha NIOCKOCTb.
39.Yron Mexay npsiMou 1 naoCKOCTbIO.
40.Ycnosue, Npu KOTOPOM [BE MPsiMbIE IEXAT B O4HOM MIOCKOCTU.
41.PaccTosiHne OT TOUYKM 4O NIOCKOCTMW.
42.PaccTosiHne OT TOUYKM 4O NPSMON.
43.0kpy>kHOCTb. Dnamnc. Mmnepbona. MNapabona.

OrlMK-3. CnocobeH aHanM3nMpoBaTh 1 COAEPXKATENBHO OBBACHATL MPUPOLY SKOHOMUYECKUX
NPOLECCOB HA MUKPO- 1 MAaKpOYpPOBHE
44.TNoHaTHeE P.H.M.
45.06nacTb onpefeneHns GyHKUUMU ABYX NEePEMEHHbIX.
46.JIMHNN YPOBHS.
47.MNpepen ¢.H.N.
48.4acTHble MPOU3BOAHbIE MEPBOrO NOPSAAKA M BbICLIMX NOPSALKOB.
49.AnddepeHuman e.H.M.
50.'pagmeHT ¢.H.N.
51.IMpon3Bo4Has No HanpaeAeHMIO.
52.YpaBHeHMe KacaTelbHOM NIOCKOCTU. YpaBHEHME HOPMaU.
53.9KCTPEMYM bYHKLMN ABYX NEPEMEHHbIX.
54.Hanbonbliee 1 HaMMeHbLLee 3HaYeHNst GYHKLMM ABYX NEPEMEHHbIX HA 3aMKHYTOM
OorpaHnyeHHon 061acTu.
55.IpenensHble BenmymHbl B akoHoMKKe. PyHkums Kobba-[yrnaca.
56.0npegeneHne anddbepeHLmanbHOro ypaBHEHMS.
57.MNopanok anddepeHumanbHOro ypaBHeHuUs VHTerpanbHas Kpneas.
58.06Wee pelueHne anddepeHLManbHOroO YpaBHEHNS.
59.4acTHoe pelueHne anddepeHLmanbHoro ypasHeHns. 3agada Kowm.
60.InddepeHumanbHbie ypaBHEHUS C PA3LEeNEHHBIMU N PA3LENSIOLUMMUCS NePEMEHHBIMU,
61.08HOopoAHbIe AnddepeHLanbHble YpaBHEHWS NepBOro nopsaka
62 JInHenHble anddepeHLmanbHbie ypaBHEHMS NepPBOro Nopsaka.
63.YpaBHeHus beprynn.
64.JIMHenHble ogHOPOAHbIE AnddepeHumabHble YpaBHEHWS BTOPOro Nopsaka C
NOCTOSIHHBIMU KO3PDULIMEHTAMM.
65.J1MHENHbIEe HEOAHOPOAHbIE ANddEepeHLManbHble YPaBHEHUS BTOPOro nopsaaka
NOCTOSHHBIMU KO3PDULIMEHTAMM.
66.4mncnoBou pag. CxoAMMOCTb M PACXOAMMOCTb YUCIOBOIO PSR, YaCTUYHBIE CYMMbI.
67.CBOMCTBA YNCOBbIX PALOB.
68.HeobxoaMbI NPMU3HaK CXOAMMOCTW YACIOBbIX PALOB.
69.Psan reoMeTpryeckom nporpeccum.
70.0606LWeHHbIN rapMoHuyeckum pag. (Paabl Jupuxne).
71.JocTaTo4HblE NPU3HAKM CXOAUMOCTM 3HAKOMONOXMUTENbHbBIX PALOB:



a) MNPU3HAKM CPaBHEHNS PSAOB;
6) npusHak Janambepa;
B) MHTErpanbHblM Npu3HaK Koww.
72.3Hako4epeyoumecs pagpl. Teopema JlembHuua.
73.A6CONOTHAsA M YCNOBHAsA CXOAMMOCTb 3HaKO4YEPeayIoLLEerocs YCnoBoro psaa.
74.CtenenHble paabl. O61acTb CXOAUMOCTUM CTENEHHOIO Psija.
75.Pagbl Temnopa n MaknopeHa.



